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Abstract 
The influence of the add~tion of randomly distributed steel fibers over partral or full 
depth on strength and overall structural response of steel fiber reinforced concrete 
(SFRC) T-beams forms the thrust of the present experimental and analytical study 
The effect of addition of steel fibers on the strength properties, namely, compressive 
strength, tensile strength, modulus of elasticity, strain at the peak compressive stress 
and Poisson's ratio has been investigated in the first instance Specimens were cast 
with three grades of concrete, namely, normal strength concrete (35 MPa), moderately 
high strength concrete (65 MPa) and hlgh strength concrete (85 MPa) varying the 
fiber content (Vf = 0 0, 0 5, 1 0 and 1 5 percent) Empirical models have been 
proposed for predicting the strength properties of the fiber reinforced concrete 
Subsequently, the effect of addit~on of fibers over partral or full depth of the flexural 
(aid = 5 3) and shear critical (aid = 2 65 and 1 59) part~ally prestressed T-beams on 
the strength, load-deflection response, moment-curvature response and cracking 
behavior has been investigated Twenty-three partially prestressed T-beams were cast 
using three grades of concrete (f,, = 35 MPa, 65 MPa and 85 MPa) varying the 
location of fiber addition (at Vf = 1.5 percent) in web, flange or entire cross section of 
the beam All the beams were tested under four-point load It is expected that the 
results of the present study would be usehl in understanding the effect of add~tion of 
steel fibers over partial depth or full depth in the behavior of partially prestressed 
beams 
All the test beams were analyzed using a finite element (FE) model 'ANSYS' 
platform and a modified compression field theory (MCFT) based model 'Response- 
2000' The FE model and MCFT based model accounts for the presence of fibers in 
the concrete matrix over partial or full depth of the beams The predicted load- 
deflection response, moment curvature response and crack/crush pattern using the FE 
model and the MCFT based model was found to be in good agreement w t h  the 
corresponding expenmental results 
A sectional analysis model (model-F) has been proposed for analyzing the flexure 
crit~cal beams Model-F accounts for vanation of stress-strain response of concrete in 
compression due to the addition of fibers, post cracking tensile stifkess and strength 
of steel fiber reinforced concrete and effect of matrix strength on the pullout strength 
of steel fibers The deflection, curvature and crack widths predicted using the 
proposed model was found to be in good agreement wlth the corresponding 
experimental data 
A fracture mechmcs based model (model-F1) has been proposed for predicting the 
ultlmate load of flexural beams having fibers present in the web portion The ult~mate 
load predicted using model-F1 was found to be xn good agreement with the 
correspondlng test data 
A semi-empirical model (model-S) based on the regression analysls has been 
proposed for predicting the shear strength of partially prestressed T-beams The shear 
strength predicted using the proposed model (model-S) was found to be in good 
agreement wth the corresponding test data The minimum and maximum moment 
capacities of the shear cntical beams and the correspondlng 'ald' ratios that demarcate 
the different failure modes m the beams have been analytically predicted using model- 
S and model-F together 
The conclusions drawn from the expenmental and analytical study are (1) addition of 
fibers increases the split tensile strength, modulus of rupture and strain at peak 
compressive stress significantly, (il) addit~on of fibers over partial depth in the web 
portion of the T-beam increases the strength and reduces the crack widths and crack 
spacing in flexural and shear cntical partially prestressed T-beams, (iii) proposed 
models for computing the cracking strength, ultimate strength, load-deflection 
response, moment-curvature response and crack/crush pattern is expected to help in 
desigmng steel fiber reinforced concrete elements 
Addition of fibers over a partla1 depth, m web pornon of the T-beam, was found to be 
beneficial in enhancing the strength and deformation characteristics of the prestressed 
concrete beams The benefits achieved by addlng fibers over the partial depth in the 
web portlon of the prestressed beam was found to be comparable to that of the beams 
having fibers over the entire section Hence, addltion of fibers only in the web portion 
is recommended. This option would lead to considerable cost saving Using two types 
of concrete may lead to difficulties at the site However, for precast rectangular web 
girder and cast-in-situ slab construction, this would be an attractwe option In such 
cases, the posslble detnrnental effects due to the cold joint is mimmized due to the 
presence of rectangular stirrups extending into the slabs. 
